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Indian Standard 



GENERAL REQUIREMENTS AND 

TESTS FOR AXIAL LEAD CORES MADE OF 

MAGNETIC OXIDES OR IRON POWDER 



0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 22 October 1982, after the draft finalized by the Magnetic Components 
and Ferrite Materials Sectional Committee had been approved by the 
Electronics & Telecommunication Division Council. 

0.2 The object of this standard is to establish general requirements and 
tests for the dimensional and mechanical characteristics of axial lead cores 
made of magnetic oxides ( ferrites ) or iron powder for use in small wound 
inductors. 

0.3 While preparing this standard, assistance has been derived from lEC 
Pub 701-1981 'Axial lead cores made of magnetic oxides or iron powder' 
issued by the International Electrotechnical Commission { lEC ). 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test, shall be rounded off in accordance with IS:2-1960*. 
The number of significant places retained in the rounded off value should 
be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard specifies the dimensions, mechanical characteristics and 
tests for axial lead cores made of magnetic oxides (ferrites) or iron powder 
for use in small wound inductors, intended primarily for use in telecommu- 
nication and aUied electronic equipment. 

2. CONSTRUCTION 

2.1 Axial lead cores consist of a cylindrical body from which lead wires 
protrude at each end in line with the axis of symmetry. 

^ # 

*Rules for rounding off numerical values ( revised ). 

3 
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2.2 The following groups of axial lead cores can be distinguished: 

a) body consisting of magnetic oxide material with lead wires attached 
to it after sintering; and 

b) body consisting of iron powder with lead wires inserted during 
forming. 

Details of construction of axial lead cores are given in Appendix A. 

3. DIMENSIONS 
3.1 Outline Dimensions 
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Fig. 1 Outline Dimensions 

Note — The end faces of the core may be overlaid by an adhesive up to 0*5 mm 
thick. 

3.2 Core Diameter (O) — The core diameter shall have one of the 
following values: 

1-6, 2-0, 2-5, 3-15, 4-0, 5*0, 6-3, S'O mm. 

The tolerances on diameter D shall be as follows: 

a) Coarse Tolerance— i 3 percent of Z) or ± 0'15 mm, whichever is 
greater; and 

b) Normal Tolerance — ± O'S mm. 

The manufacturer shall declare which tolerance class, coarse or normal, 
applies. 

3.3 Core Length ( /j ) — The core lengths are not specified. The preferred 
core lengths are as follows: 

5,8, 10, 12-5, 16,20,25, 31-5 mm. 

The tolerance on the length shall be ± 5 percent or ± 0'35 mm, which- 
ever is greater. 

3.4 There are no specified combinations of /^ and D^- The preferred 
combinations of these dimensions are given in Table 1 . 
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TABLE 1 PREFERRED COMBINATIONS OF GORE 
LENGTH AND CORE DIAMETER 



( Clause 3.4 ) 
All dimensions in miJlimetres. 



D 


5 


8 


10 


12-5 


16 


20 


25 


31-5 


(I) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


1-6 


X 
















2-0 


X 


X 














2-5 


X 


X 














3-15 


X 


X 


X 


X 










4-0 




X 


X 


X 


X 








5 






X 


X 


X 


X 






6-3 












X 


X 




8-0 














X 


X 



4. LEAD WIRES 

4.1 The diameter ( ^) of the lead wires shall be chosen from the series as 
given in Table 2. 



TABLE 2 DIAMETER OF LEAD WIRES 




( Clause 4.1 } 






All dimensions in millimetres. 




Minimum 


Nominal 


Maximum 


(I) 


(2) 


(3) 


0-45 


0-50 


0-55 


0-55 


0-60 


0-66 


0-65 


0-70 


0-77 


0-75 


0-80 


0-88 



The lengths of the lead wires, /^ and /,, shall each be not less than 21 mm; 
when the manufacturer declares values for /.^ and /j, the tolerance on the declared 
value shall be ±10 percent. 

Note — For tape packaging, the overall length should be 75 ± 2 mm. 
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5. TESTS 

5.1 Visual Examination and Check of Dimensions — The dimensions shall 
be checked and they shall comply with the specified values. 

The condition, workmanship, marking and finish shall be satisfactory 
as determined by visual examination. 

5.2 Flexural Strength ( Only Applicable to Cores where the /i / D 
Ratio > 3 ) — The flexural strength of an axial lead core shall be tested by 
the application of bending forces, so that the greatest bending moment 
occurs near the centre of the test sample. The bending forces shall be 
steadily increased until the maximum bending moment at a sample cross- 
section reaches the value specified for its diameter in Table 3. 

The preferred method for checking the strength is by applying an 
appropriate force on the axial lead core in such a manner that the point 
of application is situated at equal distances from the supports. These 
supports, as well as the loading device, shall be v/edge shaped with a 
radius of about 1 mm. The distance between supports shall be about 
75 percent of the length of the core to be tested ( see Fig. 2 ). The force F, 
which shall be applied smoothly, is dependent on the core diameter 
( .see Table 3). 
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Fig. 2 Flexural Strength Test 

5.3 Robustness of Terminations — The axial lead cores shall be subjected 
to these tests in accordance with IS : 9000{ Part XlX/Sec 1 to 5 )-1978*. 

5.3,1 Tensile Test — The load to be applied shall be as follows: 

a) for ferrite cores: 

lead wire 0'5 mm ( nominal diameter ) : 5 N; 

lead wire 0'6; 0*7; and 0'8 mm ( nominal diameter ) : 10 N. 



*Basic environmental testing procedures for electronic and electrical items: 
Part XIX Test for robustness of terminations and internal mounting device. 
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b) for iron powder cores: 

core diameter 1*6; 2*0; 2'5; 3' 15 mm : 15 N 

core diameter 4*0; 5'0; 6'3; 8'0 mm : 20 N 

Note — In general, this test shall be carried out after the resistance to soldering 
heat test of 5.4.2. 



TABLE 3 


BENDING MOMENTS 




( Clause 5.2 ) 






Nominal Core 
Diameter (Z)} 


Minimum Bendin 

M FOR Both Fer 

AND Iron Powe 


(1) 






(2) 


mm 






N.m 


1-6 






0025 


2-0 






0-030 


2-5 






0-035 


3-15 






0-060 


4-0 






0-150 


5-0 






0-250 


6-3 






0-400 


8-0 






0-700 



Note I — The loading force F is calculated from the bending moment M given in 

4M 
Table 3byF=~^. 

Note 2 — When this test is applied to cores with continuous grooves, the point of 
application of the force F shall be at approximately right angle to these grooves. 



5.3.2 Bending Test — Two bends according to method 1 with half the 
load as specified in 5.3.1 shall be applied. 

5.3.3 Torsion Test — The terminations shall be subjected to severity 
2 having two rotations of 180°. 

5.3.4 Requirements — After each of these three tests, the axial lead cores 
shall be examined visually. There shall be no visible damage. 
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5.4 Soldering 

5.4.1 Solderability Test — The procedure for testing the solderability of 
terminations for axial lead cores shall be in accordance with Sec 1 of 
IS :9000( Part XVIII/Sec 1 to 3 )-1981*. 

The requirements for the appropriate procedure using either solder 
bath or soldering iron methods, given in Sec 1 of IS : 9000( Part XVIII/Sec 
1 to 3 )-1981* shall be satisfied. 

In case of the solder globule method, the detail specification shall 
indicate the requirement of soldering time. 

5.4.2 Resistance to Soldering Heat Test — The procedures for testing 
the resistance to soldering heat of axial lead cores shall be in accordance 
with Method IB, given in Sec 2 of IS:9000( Part XVIII/Sec 1 to 3 )-1981* 
with the exception that the immersion is up to 6 mm from the end face. 

When the test procedures have been carried out, the axial lead cores 
shall be examined visually. There shall be no visible damage. 



APPENDIX A 

( Clause 2.2 ) 

CONSTRUCTION OF AXIAL LEAD CORES 
( THIRD ANGLE PROJECTION ) 



A-1. END FORMS 

A-1.1 Axial lead cores can be manufactured with straight cut end faces. 
However, alternative end forms are also used, A number of possible end 
forms are given below. 



* Basic environmental testing procedures for electronic and electrical items: 
Part XVIII Solderability test. 
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A-2. STEP ENDED 

A-2.1 The step ended form is shown in Fig. 3. 

D 




D 


/ 


g 


mm 


mm 


mm 


1-6; 2-0 
2-5i 3-15 


D 

3 


0-5 


4-0; 5-0 
6-3; 80 


D 

3 


10 



Fig. 3 Step Ended 
A-3. SLOPE ENDED 

A-3.1 The slope ended form is shown in Fig. 4. 

D 




D 


h 


J 


mm 


mm 


mm 


1-6; 20 


D 


0-5 


2-5; 315 


3 




40; 50 


D 


10 


6-3; 80 


3 





Fig. 4 Slope Ended 

9 
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A-4. NICK ENDED 

A-4.1 The nick ended form is shown in Fig. 5. 
D 




l-A 








SECTION 


A-A 


D 


k 


/ 


m ( Max ) 


mm 


mm 


mm 


mm 


1-6; 20 


D 


D 


10 


2-5; 3-15 


3 


3 




4-0; 5-0 


D 


D 


20 


6-3; 8-0 


3 


3 





Fig. 5 Nick Ended 

Note — The ends of examples of A-2 to A-4 may be offset 180° from each other. 
A-5. WITH CONTINUOUS GROOVES 
A-5.1 The end form with continuous grooves is shown in Fig. 6. 




K-A 




SECTION A-A 



D 


k 


/ 


mm 






1-6; 2-0 
2-5; 3-15 


D 

6 


D 

3 


4-0; 5-0 
6-3; 8-0 


D 

6 


D 

3 



Fig. 6 Axial Core with Continuous Grooves 
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